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. y [0047] R 1 and R 7 represent, independently of one 

rcqO another, H or a linear or branched alkyl radical 

^ W having 1-20 carbon atoms; it being given that R 6 

' and R 7 can be joined to form an alkylene group 

having 2-7, preferably 2-5, carbon atoms; 

[0048] R 8 represents H, a linear or branched alkyl 
radical having 1-20 carbon atoms or an aryl radi- 
cal; 

[0049] a — COOR radical, in which R is a linear or 
branched alkyl radical having 1 to 20, preferably 1-6, 
carbon atoms which is optionally substituted by one 

. or more halogens; 

[0050] a — CONHR' radical, in which R* is hydrogen 
or a saturated or unsaturated, linear or branched, 
hydrocarbonaceous radical having 1 to 20, prefer- 
ably 1-6, carbon atoms which is optionally substi- 
tuted by one or more halogens, nitrogens and/or 
oxygens; 

[0051] an — OCOR" radical, in which R" is hydrogen 
or a saturated or unsaturated, linear or branched, 
hydrocarbonaceous radical having 1 to 20 carbon 
atoms which is optionally substituted by one or more 
halogens, nitrogens and/or oxygens; 

[0052] a radical comprising at least one silicon atom 
and in particular radicals such as: an — R-siloxane 
radical, a — CONHR-siloxane radical, a — COOR- 
siloxane radical or an — OCO — R-siloxane radical, 
in which radicals R is a linear or branched alkyl, 
alkylthio, alkoxy, aryloxy or heterocycloxy radical 
having 1-20 carbon atoms. 

[0053] The term "siloxane" is understood to mean a com- 
pound comprising ( — SiR a R b O— ) n units, in which units R a 
and R b can represent, independently of one another, a 
hydrogen; a halogen; a saturated or unsaturated, linear or 
branched, hydrocarbonaceous radical having 1 to 36 carbon 
atoms which is optionally substituted by one or more 
halogens, nitrogens and/or oxygens; or a cyclic hydrocar- 
bonaceous radical having 1 to 20 carbon atoms; n being 
greater than or equal to 1. 

[0054] For the purpose of this invention, the term "inde- 
pendent," when used to describe the relationship of radicals, 
atoms, substituents, functional groups, etc., means that each 
of the radicals, atoms, substituents, functional groups, etc. 
may be the same or different from the other, or some 
radicals, atoms, substituents, functional groups, etc., may be 
. the same while the others may be different. 

[0055] Mention may in particular be made of polydimeth- 
ylsiloxanes (PDMSs) comprising 1 to 200, preferably less 
than 100, repeat units. 

[0056] Furthermore, R J and R 3 can be connected to one 
another so as to form a ring of formula (CH^n which can be 
substituted by one or more halogens and/or oxygens and/or 
nitrogens and/or by alkyl radicals having 1 to 6 carbon 
atoms. ■ 

[0057] The term "aryl" or "heterocyclyr is understood to 
mean the definition commonly understood by a person 
skilled in the art and which may be illustrated by the prior 
art W097/18247. 



[0058] Preferably, the monomers M can be chosen from: 

[0059] acrylic or methacrylic esters obtained from 
linear, branched or cyclic aliphatic alcohols and/or 
from aromatic alcohols, preferably C x -C 20 alcohols, 
such as methyl (meth)acrylate, ethyl (meth)acrylate, 
propyl (meth)acrylate, butyl (meth)acrylate, isobutyl 
(meth)acrylate or tert-butyl (meth)acrylate; 

[0060] C r C 4 hydroxyalkyl (meth)acrylates, such as 
2-hydroxyethyl (meth)acrylate or 2-hydroxypropyl 
(meth)acrylate; 

[0061] ethylene glycol, diethylene glycol or polyeth- 
ylene glycol (meth)acrylates with a hydroxyl or ether 
end; 

[0062] vinyl, allyl or methallyl esters obtained from 
linear or branched C a -C 10 or cyclic C 1 -C 6 aliphatic 
alcohols and/or from aromatic alcohols, preferably 
C -C 6 alcohols, such as vinyl acetate, vinyl propi- 
onate, vinyl benzoate or vinyl tert-butylbenzoate; 

[0063] N-vinylpyrrolidone; vinylcaprolactam; vinyl - 
N-alkylpyrroles having 1 to 6 carbon atoms; viny- 
loxazoles; vmylthiazoles; vraylpyrimidines; 
vinylimidazoles; and vinyl ketones; 

[0064] (meth)acrylamides obtained from linear, 
branched or cyclic aliphatic amines and/or from 
aromatic amines, preferably Q-C^ amines, such as 
tert-butylacrylamide; and (meth)acrylamides, such 
as acrylamide, methacrylamide or di(C r 
C 4 )aUkyl(meth)acrylamides; 

[0065] olefins, such as ethylene, propylene, styrene 
or substituted styrene; 

[0066] fluorinaied or perfluorinated acrylic or vinyl 
monomers, in particular (meth)acrylic esters with 
perfluoroalkyl units; 

[0067] monomers comprising an amine functional 
group in the free or else partially or completely 
neutralized or else partially or completely quater- 
nized form, such as dimethylaminoethyl (meth)acry- 
late, dimethylaminoethylmethacrylamide, viny- 
1 amine, vinylpyridine or diallyldimethyl ammonium 
chloride; 

[0068] carboxybetaines or sulphobetaines obtained 
by partial or complete quatemization of monomers 
comprising ethylenic unsaturation comprising an 
amine functional group by sodium salts of carboxylic 
acids comprising a mobile halide (sodium chloroac- 
etate, for example) or by cyclic sulphones (propane 
sulphone); 

[0069] sili cone-comprising (meth)acrylates or (meth- 
)acrylamides, in particular (meth)acrylic esters com- 
prising siloxane units; 

[0070] -their mixtures. 

[0071] The particularly preferred monomers are chosen 
from: 

[0072] (meth)acrylic esters obtained from linear or 
branched aliphatic alcohols, preferably Cj-Cjo alco- 
hols; 
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[0073] Cj-Qq (meth)acrylic esters comprising per- 
fluoroalkyl units; 

[0074] Cj-C 20 (meth)acrylic esters comprising silox- 
ane units; 

[0075] (meth)acrylamides obtained from linear, 
branched or cyclic aliphatic amines and/or from 
aromatic amines, preferably Cj-C 20 amines, such as 
tert-butylacrylamide; or (meth)acrylamides, such as 
acrylamide, methacrylamide or di(C,- 
C 4 )alkyl(meth)acrylamides; 

[0076] vinyl,. allyl or methallyl esters obtained from 
linear or branched C 3 -C 10 or cyclic Cj-C 6 aliphatic 
alcohols; 

[0077] vinylcaprolactam; 

[007$] optionally substituted styrene; 

[0079] their mixtures. 

[0080] In the context of the present invention, the initiator 
can be any compound, in particular a molecular or polymeric 
compound, having at least two atoms and/or groups which 
are radically transferable by polymerization. 

[0081] The initiator can in particular be an oligomer or a 
polymer capable of being obtained by radical polymeriza- 
tion, by polycondensation, by anionic or cationic polymer- 
ization or by ring opening. 

[0082] The transferable atoms and/or groups can be situ- 
ated at the ends of the polymer chain or along the backbone. 

[0083] Mention may in particular be made of the com- 
pounds corresponding to one of the following formulae: 

[0084] R^CO— X 

[0085] R u x R 12 yR" z C— (RX) tI in which x, y and z 
represent an integer ranging from 0 to 4, t an integer 
ranging from 1 to. 4, and x+y+z=4-t; 

[0086] R^Q— <RX) y (saturated ring with 6 car- 
bons), in which x represents an integer ranging from 
7 to 11, y represents an integer ranging from 1 to 5, 
and x+y=12; 

[0087] R 13 X C 6 — (RX) y (unsaturated ring with 6 car- 
bons), in which x represents an integer ranging from 
0 to 5, y represents an integer ranging from 1 to 6, 
and x+y=6; 

[0088] [ — (R 1 *)(R 12 )(R* — (RX) — in which n 
is greater than or equal to I; cyclic or linear; 

[0089] [— <R 12 ) x C 6 (RX) y — R 11 — ] a , in which x rep- 
resents an integer ranging from 0 to 6, y represents 
an integer ranging from 1 to 6 and n is greater than 
or equal to 1, with x+y=4 or 6; cyclic or linear; 

[0090] [— (R 12 ) x C 6 (RX) y — R n — ] n , in which x rep- 
resents an integer ranging from 0 to 12, y represents 
an integer ranging from 1 to 12 and n is greater than 
or equal to 1, with x+y=10 or 12; cyclic or linear, 

[0091] R n R 12 R 13 Si— X 

[0092] — [OS^R^OOQyL cyclic or linear, in 
which x and y represent an integer ranging from 0 to 
2 and n is greater than or equal to 1, with x+y 2; 



[0093] R n R 12 N — X 
[0094] R n N — X 2 

[0095] (R J1 )xP(0)y— X^, in which x and y repre- 
sent integers ranging from 0 to 2 and x+y-5; 

[0096] (R 12 0) x P(0) y — X 3 _ x , in which x and y repre- 
sent integers ranging from 0 to 2 and x+y«5; 

[0097] -[(R 12 ) t N 2 P(0) x (0-4lX) y — ] n , cyclic or 
linear, in which x represents an integer ranging from 
0 to 4, y represents an integer ranging from 1 to 5, z 
represents an integer ranging from 0 to 2, t represents 
an integer ranging from 0 to 3 and n is greater than 
or equal to 1; 

[0098] in which. 

[0099] R, R", R a2 and R 13 represent, independently 
of one another, a hydrogen or halogen atom; a linear 
or branched alkyl radical having 1-20, preferably 
1-10 and more preferably 1-6 carbon atoms; a 
cycloaDcyl radical having 3-8 carbon atoms; a 
_^C(=Y)R 5 , — C(=Y)NR 6 R 7 or — R 8 3 Si radical 
(see the definitions of R 5 to R 8 above); 

[0100] COCI; —OH; — CN; an alkenyl or alkynyl 
radical having 2-20, preferably 2-6, carbon atoms; an 
oxiranyl or glycidyl radical or an alkylene or alk- 
enylene radical substituted with an oxiranyl or a. 
glycidyl; an aryl, heterocyclyl, aralkyl or aralkenyl 
radical; or an alkyl radical having 1-6 carbon atoms - 
in which all or part of the hydrogen atoms are 
substituted either by halogen atoms, such as fluorine, 
chlorine or bromine, or by an alkoxy group having 
14 carbon atoms or by an aryl, heterocyclyl, 
— <T(=Y)R 5 , — C(=Y)KR 6 R 7 , oxiranyl or glycidyl 
radical; 

[0101] X represents a halogen atom, such as CI, Br or 
I, or an — OR', — SR, -3eR, — OQ=0)R\ 
— OP(=0)R', — OP(=OXOR , ) 2 , -OP(=0)OR, 
— O— NR' 12 , — S— (X=S)NR' 2 , — CN, — NC, 
— SCN, — CNS, — OCN, — CNO and — N 3 radical, 
in which R' represents an alkyl radical having 1-20 
carbon atoms which is optionally substituted by one 
or more halogen atoms, in particular fluorine and/or 
chlorine atoms, and R represents a linear or branched 
alkyl or aryl radical having 1-20, preferably 1-10, 
carbon atoms, it additionally being possible for the 
— NR'j group to represent a cyclic group, the two R' 
groups being joined so as to form a 5-, 6- or 
7-membered heterocycle. 

[0102] Preferably, X represents a halogen atom and in 
particular a chlorine or bromine atom. 

[0103] The initiator is preferably chosen from the com- 
pounds of formula — R 13 X C 6 — (RX) y (saturated ring with 6 
carbons) in which x represents an integer ranging from 7 to 
11, y represents an integer ranging from 1 to 5 and x+y«12; 

[0104] — [ — (R 12 ) x C 6 (RX) y — R 3 1 — in which x 
represent an integer ranging from 0 to 6, y represents 
an integer ranging from 1 to 6 and n is greater than 
or equal to 1, with x+y-4 or 6; cyclic or linear; and 

[0105] HpSiOR^fRXyk, cyclic or linear, in 
which x and y represent an integer ranging from 0 to 
2 and n is greater than or equal to 1, with x+y=2. 
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[0106] Mention may in particular be made, as initiator, of 
the following compounds: 

[0107] octa(2-isobutyrylbroroide)octa(tert- 
butyl)calix(8)arene, 

[0108] octa(2-propionylbromide)octa(tert- 
butyl)calix(8)arene, and 

[0109] hexakis(a-bromomethyl)benzene. 

[0110] The compound comprising a transition metal which 
is capable of participating in a reduction stage with the 
initiator and a "dormant" polymer chain can be chosen from 
those which correspond to the formula M^X^, in which 
formula: 

[0111] M can be chosen from Cu, Au, Ag, Hg, Ni, Pd, 
Pt, Rh, Co, Ir, Fe, Ru, Os, Re, Mn, Cr, Mo, W, V, Nb, 
Ta and Zn, 

[0112] X' can represent a halogen (in particular bro- 
mine or chlorine), OH, (0) 1/2 , an alkoxy radical 
having 1-6 carbon atoms, (S0 4 )j^, (P0 4 ) 1/3 , 
(HP0 4 ) J/2 , (H 2 P0 4 ), a inflate, hexafluorophosphate, 
methanesulphonate, arylsulphonate, SeR, CN, NC, 
SCN, CNS, OCN, CNO, N 3 and R'C0 2 radical, in 
which R represents a linear or branched alkyl or aryl 
radical having 1-20, preferably 1-10, carbon atoms 
and R' represents H or a linear or branched alkyl 
radical having 1-6 carbon atoms or an aryl radical 
which is optionally substituted by one or more 
halogen atoms, in particular fluorine and/or chlorine 
atoms; 

[0113] n is the charge on the metal. 

[0114] The choice is preferably made of M representing 
copper or ruthenium and X f representing bromine or chlo- 
rine. 

[0115] Mention may in particular be made of copper 
bromide. 

[0116] Mention may be made, among the ligands capable 
of being used in the context of the present invention, of 
compounds comprising at least one nitrogen, oxygen, phos- 
phorus and/or sulphur atom which are capable of coordinat- 
ing via a a bond to the compound comprising a transition 
metal. 

[0117] Mention may also be made of compounds com- 
prising at least two carbon atoms which are capable of 
coordinating via a T bond to the compound comprising a 
transition metal. 

[0118] Mention may further be made of compounds com- 
prising at least one carbon atom which are capable of 
coordinating via a a bond to the compound comprising a 
transition metal but which do not form a carbon-carbon bond 
with the monomer during the polymerization, that is to say 
which do not participate in P-addition reactions with the 
monomers. 

[0119] Mention may further be made of compounds 
capable of coordinating via fi or T| bond to the compound 
comprising a transition metal. 

[0120] Mention may in particular be made of the com- 
pounds of formula: 

R 9 -Z— (R M -ZXa — R 10 



[0121] in which: 

[0122] — R 9 and R a0 are, independently of one 
another, a hydrogen atom; a linear or branched alkyl 
radical having 1-20, preferably 1-10, carbon atoms; 
an aryl radical; a heterocyclyl radical; or an alkyl 
radical having 1-6 carbon atoms which is substituted 
with an alkoxy radical having 1-6 carbon atoms or a 
dialkylamino radical having 1-4 carbon atoms or a 
— C(=Y)R 5 or — C(=Y)NR 6 R 7 and/or YC(=Y)R 8 
radical (see the definitions R 5 to R 8 and Y above); 

[0123] it being given that R 9 and R 10 can be joined^ 
as to form a saturated or unsaturated 

[0124] R 14 represents, independently of one another, 
a divalent group chosen from alkanediyls having 24 
carbon atoms; alkenylenes having 24 carbon atoms; 
cycloalkanediyls having 3-8 carbon atoms; cycloalk- 
enediyls having 3-8 carbon atoms; arenediyls and 
heterocyclylenes; 

[0125] Z represents O, S, NR 15 or PR 15 , with R 15 
representing H; a linear or branched alkyl radical 
having 1-20 carbon atoms; an aryl radical; a hetero- 
cyclyl radical; or an alkyl radical having 1-6 carbon 
atoms which is substituted with an alkoxy radical 
having 1-6 carbon atoms or a dialkylamino radical 
having 14 carbon atoms or a — C(=Y)R 5 or 
--C(==Y)NR 6 R 7 and/or YQ=Y)R 8 radical (see the 
definitions of R 5 to R 8 and Y above); 

[0126] m is between 0 and 6. 

[0127] Mention may also be made of the compounds of 
formula: R 20 R 23 C[C(=Y)R 5 ] in which: 

[0128] R 20 and R 21 are, independently of one another, 
a hydrogen atom; a halogen atom; a linear or 
branched alkyl radical having 1-20, preferably 1-10, 
carbon atoms; an aryl radical; or a heterocyclyl 
radical; it being given that R 20 and R 21 can be joined 
so as to form a saturated or unsaturated ring; it being 
given that, in addition, each radical can be substi- 
tuted with an alkyl radical having 1-6 carbon atoms, 
an alkoxy radical having 1-6 carbon atoms or an aryl 
radical; 

[0129] R s and Y being defined above. 

[0130] Mention may further be made, as ligands, of carbon 
monoxide; optionally substituted porphyrins and por- 
phycenes; optionally substituted ethylenediamine and pro- 
pylenediamine; polyamines with tertiary amines, such as 
pentamethyldiethylenetriamine; aminoalcohols, such as 
aminoethanol and aminopropanol, which are optionally sub- 
stituted; glycols, such as ethylene glycol or propylene gly- 
col, which are optionally substituted; arenes, such as ben- 
zene, which are optionally substituted; optionally substituted 
cyclopentadiene; optionally substituted pyridines and bipy- 
ridines; acetonitrile; 1,10-phenanthroline; crypt ands and 
crown ethers; or sparteine. 

[0131] The preferred ligands are chosen in particular from 
pyridines and bipyridines which are optionally substituted 
by Cj-Cjs alkyl radicals, in particular C 6 -C 12 radicals and 
especially the nonyl radical; or polyamines with tertiary 
amines, such as pentamethyldiethylenetriamine. 
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EXAMPLE 2 

Preparation of an 8-Branched Star Polymer, Eacb 
Branch of Which was a Block Copolymer 

[0183] 1) First Stage: Preparation of a Star Polymer with 
8 poly(tert-butyl acrylate) Branches 

[0184] The reactants used were as follows: 



[0197] An aerosol lacquer was subsequently prepared 
which comprises: 



monomer 1: tert-butyl acrylate (Tg - 50° C.) 


115 


g 


monomer 2: butyl acrylate (Tg - -50° C) 


5 


g 


initiator (prepared according to Example 1) 


1.19 


g 


(corresponding to 4 x 10" 3 mol of RBr) 






CuBr (corresponding to 4 x 10" 3 mol) 


057 


g 


Bipyridine (corresponding to 8 x 10~ 3 mol) 


1.25 


B 



[0185] The monomers were distilled beforehand. 

[0186] The reactants, except the monomers, were mixed in 
a sealed and flame-treated reactor comprising a nitrogen 
inlet and then the monomer 1 was added. 

[0187] The reactor was heated under nitrogen to approxi- 
mately 120° C. and reaction was then allowed to take place 
at 120° C. for 4 hours, the nitrogen inlet being disconnected. 

[0188] 2) Second Stage: Formation of the Second Block at 
the End of Each Branch 

[0189] The monomer 2 was then added and reaction was 
again allowed to take place at 120° C. for 4 hours. 

[0190] After reaction, the reaction mixture was allowed to 
cool; a viscous green solution was obtained, which solution 
was dissolved in dichloromethane. The polymer solution 
was passed through neutral alumina and the clear solution 
obtained was precipitated from a methanol/water (80/20) 
mixture in a polymer/precipitant ratio of 1/5. 

[0191] 115 g of polymer were obtained, i.e., a yield of 
96%, which polymer existed in the form of a viscous 
product. 

[0192] This polymer was a star polymer with 8 poly- 
(isobutyl acrylate) branches, each branch of which was a 
block copolymer: calix(poly(tert-butyl acrylate)-block-poly- 
(butyl acrylate)). 

[0193] Characterization was carried out by GC:THF linear 
polystyrene equivalent, light scattering detection: 350,000 
g/mol (theoretical mass: approximately 240,000); polydis- 
persity index: 1.6. 

[0194] The polymer obtained exhibited values in accor- 
dance with those expected. 

[0195] The polymer was soluble in ethanol. 

Example 3 

StylihgComposition 

[0196] A preconditioning styling composition was pre- 
pared which comprises: 



polymer of Example 1 
ethanol 



7g 

q.s. for 100 g 



above composition 
DME 



70 g 
30 g 



[0198] After application of the lacquer to the hair, a good 

styling power was obtained, as well as a rapid drying time 6 ""^ 

and good cosmetic properties, in particular with regard to mm yJHMT "X 5 

disentangling and touch. CL-AX^fc^ 



1-40. (Canceled) 

41. A hair composition, comprising, in an acceptable 
medium, at least one polymer having a star structure chosen 
from structures of formula (I): 



in which: 



(I) 



A is chosen from poly functional centers having a func- 
tionality n; [(Ml^-QAZ^z . . . (Mi)^] represents a 
branch comprising at least one polymerized monomeric 
unit Mi having a polymerization index pj; 

n is an integer greater than or equal to 2; 

pj is greater than or equal to 2; 

there are at least two branches, which may be identical or 
different; and 

said at least two branches are grafted covalently to A; 

wherein said at least one polymerized monomeric unit Mi 
comprised by at least one of said at least two branches 
is chosen from polymerized monomeric units Mk, 
which may be identical or different, wherein a 
homopolymer formed by the corresponding polymer- 
ized monomeric units Mk has a Tg of greater than or 
equal to 10° C; and 

wherein said at least one polymerized monomeric unit Mi 
contained by at least one of said at least two branches 
is chosen from polymerized monomeric units Mj, 
which may be identical or different, wherein a 
homopolymer formed by the corresponding polymer- 
ized monomeric units Mj has a Tg of less than or equal 
to 10° C. 

42. A composition according to claim 41, wherein said at 
least one polymerized monomeric unit Mi chosen from 
polymerized monomeric units Mk is present in an amount 
ranging from 55 to 95 percent by weight relative to the total 
weight of the polymerized monomeric units Mi. 

43. A composition according to claim 41, wherein said at 
least one polymerized monomeric unit Mi chosen from 
polymerized monomeric units Mj is present in an amount 
ranging from 5 to 45 percent by weight relative to the total 
weight of the polymerized monomeric units Mi. 

44. A composition according to claim 44, wherein said at 
least one agent which is able to form a film. 

45. A composition according to claim 44, wherein said at 
least one agent is chosen from plasbcizing agents and 
coalescence agents. 
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- a radical chosen from CN, C(=Y)R 5 , C(=Y)NR 6 R 7 , YC(=Y)R 5 , cyclic NC(=Y)R 5 , 
SOR 5 , S0 2 R 5 , OS0 2 R 5 , NR 8 S0 2 R 5 , PR 5 2 , P(=Y)R 5 2 , YPR 5 2 , YP(=Y)R 5 2 , NR 8 2 , which 
can be quaternized with an additional R 8 group, aryl and heterocyclyl, 
with: - Y represents 0, S or NR 8 (preferably O), 



- R 5 represents a linear or branched alkyl, alkylthio or alkoxy radical 
having 1-20 carbon atoms; an OH radical; an OM" radical with M' = 
alkali metal; an aryloxy radical or a heterocyclyloxy radical; 

- R 6 and R 7 represent, independently of one another, H or a linear or 
branched alkyl radical having 1-20 carbon atoms; it being given that R 6 
and R 7 can be joined to form an alkylene group having 2-7, preferably 
2-5, carbon atoms; 

- R 8 represents H, a linear or branched alkyl radical having 1-20 carbon 
atoms or an aryl radical; 



- a -COOR radical, in which R is a linear or branched alkyl radical having 1 to 20, 
preferably 1-6, carbon atoms which is optionally substituted by one or more 
halogens; 

- a -CONHR' radical, in which R' is hydrogen or a saturated or unsaturated, linear or 
branched, hydrocarbonaceous radical having 1 to 20, preferably 1-6, carbon atoms 
which is optionally substituted by one or more halogens, nitrogens and/or oxygens; 
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- R, R 11 . R 12 and R 13 represent, independently of one another, a hydrogen x»r halogen 
atom; a linear or branched alkyl radical having 1-20, preferably 1-10 and more 
preferably 1-6 carbon atoms; a cycloalkyl radical having 3-8 carbon atoms; a 
-C(=Y)R 5 , -C(=Y)NR 6 R 7 or-R 8 3 Si radical (see the definitions of R 5 to R 8 above); 
-COCI; -OH; -CN; an alkenyl or alkynyl radical having 2-20, preferably 2-6, carbon 
atoms; an oxiranyl or glycidyl radical or an alkylene or alkenylene radical substituted 
with an oxiranyl or a . glycidyl; an aryl, heterocyclyl, aralkyl or aralkenyl radical; or an 
alkyl radical having 1-6 carbon atoms in which all or part of the hydrogen atoms are 
substituted either by halogen atoms, such as fluorine, chlorine or bromine, or by an 
alkoxy group having 1-4 carbon atoms or by an aryl, heterocyclyl, -C(=Y)R 5 . 
-C(=Y)NR 6 R 7 , oxiranyl or glycidyl radical; 

- X represents a halogen atom, such as CI, Br or I, or an -OR', -SR, -SeR, 
-OC(=0)R', -OP(=0)R', -OP(=0)(OR') 2 , -OP(=0)OR', -0-NR' 2 , -S-C(=S)NR' 2 , -CN, 
-NC, -SCN, -CNS, -OCN, -CNO and -N 3 radical, in which R' represents an alkyl 
radical having 1-20 carbon atoms which is optionally substituted by one or more 
halogen atoms, in particular fluorine and/or chlorine atoms, and R represents a linear 
or branched alkyl or aryl radical having 1-20, preferably 1-10, carbon atoms, it 
additionally being possible for the -NR' 2 group to represent a cyclic group, the two R' 
groups being joined so as to form a 5-, 6- or 7-membered heterocycle. 
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Mention may further be made of compounds comprising at least one carbon 
atom which are capable of coordinating via a a bond to the compound comprising a 
transition metal but which do not form a carbon-carbon bond with the monomer 
during the polymerization, that is to say which do not participate in B-addition 
5 1 reactions with the monomers. 

Mention may further be made of compounds capable of coordinating via n on\ 
bond to the compound comprising a transition metal. 

Mention may in particular be made of the compounds of formula: 

R 9 -Z-(R 14 -Z) m -R 10 

in which: 

- R 9 and R 10 are, independently of one another, a hydrogen atom; a linear or 
branched alkyl radical having 1-20, preferably 1-10, carbon atoms; an aryl radical; a 
heterocyclyl radical; or an alkyl radical having 1-6 carbon atoms which is substituted 
with an alkoxy radical having 1-6 carbon atoms or a dialkylamino radical having 1-4 
1 5 : carbon atoms or a -C(=Y)R 5 or -C(=Y)NR 6 R 7 and/or YC(=Y)R 8 radical (see the 
definitions R 5 to R 8 and Y above); 

it being given that R 9 and R 10 can be joined so as to form a saturated or unsaturated 
ring; 
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WHAT IS CLAIMED IS : 

1 . A polymer having a star structure chosen from structures of formula (I): 



A is chosen from polyfunctional centers having a functionality n; 
[(M1) p1 -(M2) p2 . . .(Mi) pj ] represents a branch comprising at least one polymerized 
monomelic unit Mi having a polymerization index pj; 

n is an integer greater than or equal to 2; 

i is greater than or equal to 2; 

pj is greater than or equal to 2; 

said at least two branches may be identical or different; and 

said at least two branches are grafted covalently to A; 

wherein said at least one polymerized monomeric unit Mi comprised by at 
least one of said at least two branches is chosen from polymerized monomeric units 
Mk, which may be identical or different, wherein a homopolymer formed by the 
corresponding polymerized monomeric units Mk has a Tg of greater than or equal to 
10°C; 

wherein said at least one polymerized monomeric unit Mi contained by at least 
one of said at least two branches is chosen from polymerized monomeric units Mj, 



A.[(M1) pl -(M2) p2 ...(Mi) pj ] n (I) 



in which: 



